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Abstract Abstract Abstract Abstract       
This article aims at presenting  the main methods by which can be evaluated the effort anaerobe capacity, as well as their role 
in conducting the physical training, depending on the performance level, sportsman’s preparation level, training stage, age and 
sex; depending on the above-mentioned criteria, are recommended certain tests, related mainly to the specificity (intensity, 
duration) of the practiced effort. Also, the concomitant appreciation of the aerobe capacity can direct us in evaluation the 
sportsman’s performance reserves. 
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Rezumat Rezumat Rezumat Rezumat       
Acest articol îşi propune prezentarea principalelor metode prin care se poate evalua capacitatea anaerobă de efort, precum şi 
rolul acestora în dirijarea antrenamentului fizic, în funcţie de activitatea fizică practicată, nivelul de performanţă, etapa de 
pregătire în care se află sportivul, vârsta şi sexul acestuia;  în funcţie de criteriile mai sus menţionate, sunt recomandate 
anumite teste, legate, în principal, de specificitatea (intensitatea, durata) efortului practicat. De asemenea, aprecierea 
concomitentă a capacităţii aerobe poate să ne orienteze în evaluarea rezervelor de performanţă ale sportivului. 
Cuvinte cheie: anaerob, efort, antrenament 
 
 
 
 
Introduction Introduction Introduction Introduction
The  effort  capacity  is  a  component  of  a  special 
significance  of  the  sports  performance  and 
represents  the  possibility  of  the  active  muscular 
system  to  release  through  anaerobe  glycolysis    or 
oxidative phosphorylase the energy necessary to the 
production  of  the  mechanical  work  as  big  as 
possible and its maintaining  as long as possible.  
Humans  perform  much  of  their  exercise  under 
circumstances  that  cannot  be  attributed  solely 
oreven primarly to aerobic metabolism although the 
focus of much of the literature in exercise physiology 
is  on  the  aerobic  energy  contribution  to  muscular 
exercise. During the first several minutes of any rest-
to-exercise  transition  a  considerable  amount  of 
muscular work accomplished cannot be attributed to 
aerobic metabolism. Work during periodsof anabolic 
metabolism is associated with profound changes in 
intramuscular  phosphagen  and  lactate  concentra-
tion. 
The  effort  anaerobe  capacity  can  be  measured 
directly only by purely theoretical monitoring (as it is 
laborious,  invasive  and  expensive)  of  macroergic 
compounds, of the intramuscular enzymes involved 
in  this  type  of  effort  and  of  the energetic  transfer 
capacity.  Unlike the aerobe effort capacity regarding 
which  was  reached  an  agreement  concerning  the 
evaluation  protocol,  the  measuring  anaerobe  effort 
capacity  is  still  quite  polemized;  practically  the 
testing  methodology  unilaterally  tackles  different 
aspects  of  this  type  of  effort,  each  test  bringing 
specific  information  necessary  to  the  evaluation of 
the sports elite and not only. Thus, can be achieved: Ti Ti Ti Timişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal       
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￿  Recording  of  the  muscular  activity  under 
conditions  of  anaerobiosis;  in  order  to  be 
useful, these tests must be performed on the 
specific  involved  musculature  in  that 
particular  sports  field.  Quantitative 
determination  of  some  parameters  of  the 
energetic  metabolism  using  indicators  of the 
gas  exchanges  (oxygen  deficit  or  debt, 
respiratory coefficient). 
￿  Monitoring  of  some  biochemical  parameters 
characteristic  to  the  anaerobe  metabolism 
(lactacidemy, base excess, sanguine pH) (1-3).  
The  dominant  approach  to  determine  anaerobic 
power has been to measure the rate and quantity of 
work  performed  under  circumstances  in  which 
aerobic  metabolism  is  assumed  to  contribute  very 
little. We shall describe the main tests that are used 
presently to determine the anaerobe effort capacity.              
       
       
Sargent test  Sargent test  Sargent test  Sargent test        
      
Through  this  test  is  evaluated  the  explosive  force, 
the vertical expansion that represent the basis of the 
appreciation  of  the  maximum  anaerobe  power. 
Methodology:  the  sportsman  performs  3  maximum 
vertical  jumps  after  a  previous  heating;  the 
expansion  is  measured  and  is  retained  for  the 
calculation the highest jump, in the formula: P= 4,95   P= 4,95   P= 4,95   P= 4,95 
X G X D,  X G X D,  X G X D,  X G X D, where:  P is the maximum anaerobe power 
(expressed in kg/s), M is the body mass (expressed 
in kg), E is the expansion (expressed in cm).       
There is a variant of the event where the jumps are 
made  starting  with  the  crunched  position 
with/without balance of the arms.  
A jump in front of a wall or in front of a graded frame  
is used to perform this test; the second one is the 
best  because  that  frame  doesn´t  limit  the 
movement.  
The interpretation of the test is performed pursuant 
to  Scala del Monte (table I). Even there are opinions 
(4) which contests the utility of this test (because it 
is  considered  specific  fior  certain  disciplines  (like 
basketball,  artistic  skating,  high  jump),  there  are 
specialists which sustain that „the vertical jump” can 
assess  the  athlete´s  posibility  to  niniatet  the 
movement  and  develop  a  kinetic  force;  this  high 
jump  is  equivalent  with  first  step  in  tennis,  with 
attack in fencing or with the step over the fence in 
athletics.  (Wahl  M.J.,  2007).  In  certain  disciplines 
the testing on one leg stand is used. 
  Table I.   Table I.   Table I.   Table I. Scale del Monte 
 
          
       Figure 1. (a and b)        Figure 1. (a and b)        Figure 1. (a and b)        Figure 1. (a and b)  Sargent Test 
          
Figure 2.(a and b)   Figure 2.(a and b)   Figure 2.(a and b)   Figure 2.(a and b)  Test for assessment of elbow extensors              
 
Similarly,  recently  are  deveolped  some  tests  for 
assessment  the  upper  body  capacity  to  produce 
anaerobe power. (figures 2 - a,b). 
 
 
Athlete´s Athlete´s Athlete´s Athlete´s       
sex  sex  sex  sex        
 Age                                               Age                                               Age                                               Age                                             
Grade Grade Grade Grade 
15 15 15 15- - - -20  20  20  20 
years old years old years old years old       
20 20 20 20- - - -30  30  30  30 
years old years old years old years old       
30 30 30 30- - - -40  40  40  40 
years old years old years old years old       
poor  < 113  < 106  < 85 
satisfactory  113-149  106-139  85-111 
Average   150-187  140-175  112-140 
good  188-224  176-210  141-168 
Male Male Male Male       
Very good  > 224  > 210  > 168 
poor  < 92  < 85  < 65 
satisfactory  92-120  85-111  65-84 
average  121-151  112-140  85-105 
good  151-182  141-168  106-125 
Female Female Female Female       
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Another  application  for  the  Sargent  test,  besides 
testing the anaerobe effort capcity, is the monitoring 
a rehabilitation process, espeacilly before reintegra-
tion in sport specific physical activity. 
The record for Sargent test belongs to Kadoor Ziani; 
he has jump 155 cm (142 cm after some authors); 
this values are almost double in comparison with a 
jump of a basketball player (with an average of 71 
cm) (5). 
 
       
Bosco test Bosco test Bosco test Bosco test       
      
This  test  (Bosco  Ergo  Jump  test)  evaluates  the 
anaerobe power by measuring the mechanical force 
of the calf extensor muscles. 
Methodology:  on  a  platform  electrically  connected, 
the  sportsman  (after  a  light  warm-up),  with  the 
hands  on  hips,  and  in  the  crunched  position, 
executes within 15” a maximum number of vertical 
jumps,  coming  back  to  the crunched  position after 
each  jump;  it’s  monitorized:  the  number of  jumps, 
the  contact  time  with  the  platform  and  the  time 
during which he is in air; these data are introduced 
in the formula:              
       
P = g X T P = g X T P = g X T P = g X Tv v v v X 15 s / 4 X N  X 15 s / 4 X N  X 15 s / 4 X N  X 15 s / 4 X NS X (15 s  S X (15 s  S X (15 s  S X (15 s - - - - T  T  T  Tv v v v) ) ) ) 
 
Where: P is the anaerobe power (expressed in W), g 
is the gravitational acceleration (9,81 m/s2), Tv is the 
time  in  air  (expressed  in  s)  and  NJ  represents  the 
number of effective jumps (1, 5). 
 
Table II. Table II. Table II. Table II.  Interpretation of the Bosco test       
S S S Sex of the sportsman ex of the sportsman ex of the sportsman ex of the sportsman        Grade  Grade  Grade  Grade         Value Value Value Value       
P (W) P (W) P (W) P (W)       
Poor  <25 
Good   25-30 
Male Male Male Male       
Very good  30-35 
Poor   <22 
Good   22-25 
Female Female Female Female       
Very good  26-30 
            
 
       
Szögy Szögy Szögy Szögy- - - -Cherebeţiu test Cherebeţiu test Cherebeţiu test Cherebeţiu test       
      
The  test  measures  the  total performed effort (TPE)  
at cyclergometer, the principle of this method is that 
the  cyclergometer  charging  increases  linearly  with 
the number of rotations per resistance unit in speed 
regime;  the  experiment  of  the  sport  medicine 
national  institute  determined  the  change  of  this 
event: the effort is performed from the initiation of 
the testing with maximum intensity, with rapid defeat 
of  the  inertia,  the  event  is  parceled  in  order  to 
assess  the  different  stages  of  the  anaerobe, 
alactacid  effort  (resistance  in  speed  regime),  the 
results of the physical efficiency are completed with 
the metabolic ones (lactacidemy). 
 
The event may be adapted and assessed depending 
on the training requirements by its shortening or its 
prolongation (10-15-20 s / 35-45-60 s) and on the 
practiced  sports  (biological  model)  and  on  the 
preparing stage. 
 
Methodology:    the  cyclergometer  is  fixed  at  90 
rotations  per  minute,  being  applied  a  load  of  de 
0,4kg/kgc  for  boys  and  0,3  kg/kgc  for  girls.  The 
frequency  of  the  pedaled  cycles  per  time  unit  is 
monitorized,  then  that  particular  values  are 
multiplied  by  the  value  of  the  load,  thus  the 
performed  mechanical  work is aquired (in kg/TTR); 
the  sportsman  performs  a  short  warm-up,  then  he 
will perform the test in two stages: 
1. 1. 1. 1.       maximal  pedaling  with monitoring of the number 
of rotations  per each 5”;  the maximum wattage 
per 5” represents the maximum anaerobe power; 
TTR  15  sec  expresses  the  possibility  of 
maintaining  the  work  intensity  under  speed 
conditions  (alactacid  anaerobe  stage)  and  is 
dependent on the sports form; 
2. 2. 2. 2.       after approximately one tour the test is repeated 
for 45”, thus being evaluated, the maximum effort 
possibilities  under  conditions  of  lactic  acid 
accumulation  (lactacid  anaerobe  stage),  so  the 
anaerobe  power  with  grater  significance  in  the 
sports with short and average endurance. 
 
The obtained TTR in these two stages is reported to 
the body mass and is compared with the biological 
model  depending  on  the  practiced  type  of  sports, 
sex, age and warming stage (1, 3, 4). 
Interpretation of the data shall be made starting with 
the formulas presented in table III.  
The requirements  of  different  sports related  to the 
effort anaerobe capacity are presented in table IV. Ti Ti Ti Timişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal       
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Anaerobe Anaerobe Anaerobe Anaerobe       
power  power  power  power        
Grade  Grade  Grade  Grade         Calculation formula  Calculation formula  Calculation formula  Calculation formula        
Excellent  (100%)  = 335 + 7,66 X G 
Very good   (95%)    = 319 + 7,27 X G 
Good   (84,2%) = 283 + 6,44 X G 
Watt max. Watt max. Watt max. Watt max.       
Average   (70%)    = 236 + 5,35 X G 
Excellent  (100%)  =15,79 – 0,055 X G 
Very good  (95%)    = 15 – 0,052 X G 
Good   (84,2%) =13,29 – 0,046 X G 
TTR 10 sec. TTR 10 sec. TTR 10 sec. TTR 10 sec.       
Average   (70%)    =11,02 – 0,038 X G 
Excellent  (100%)  =30,47 – 0,11 X G 
Very good  (95%)    =28,96 – 0,015 X G 
Good   (84,2%) = 25,64 – 0,093 X G 
TTR 20 sec. TTR 20 sec. TTR 20 sec. TTR 20 sec.       
Average   (70%)    =21,33 – 0,077 X G 
Excellent  (100%)  =56,83 – 0,0207 X G 
Very good   (95%)    =53,99 – 0,196 X G 
Good   (84,2%) =47,85 – 0,174 X G 
TTR 45 sec. TTR 45 sec. TTR 45 sec. TTR 45 sec.       
Average   (70%)    =39,78 – 0,145 X G 
Table III. Table III. Table III. Table III.  Assessment of the aerobe power   
 
Quality of  Quality of  Quality of  Quality of 
anaerobe effort  anaerobe effort  anaerobe effort  anaerobe effort 
capacity capacity capacity capacity       
 TTR 5  TTR 5  TTR 5  TTR 5- - - -10” 10” 10” 10”       
Discipline, event  Discipline, event  Discipline, event  Discipline, event        
Excellent  Cycling track; 
Very good  Athletics  (sprint,  jumps,  throwings),  box, 
kayak  canoe,  road  cycling,  bar  bells, 
sports  games,  speed  skating,  lawn  and 
table tennis; 
Good   Athletics  (long  and  average  distances), 
biathlon,  bob,  equitation,  decathlon, 
gymnastics,  swimming,  judo,  fighting, 
modern  pentathlon,  fencing,  artistic 
skating, skiing; 
Average   Water  jumps  or  skiing  jumps,  target 
shooting etc. 
Quality of  Quality of  Quality of  Quality of 
anaerobe effort  anaerobe effort  anaerobe effort  anaerobe effort 
capacity capacity capacity capacity       
 TTR 45”  TTR 45”  TTR 45”  TTR 45” 
Discipline, event   Discipline, event   Discipline, event   Discipline, event   
Very good  Biathlon,  canoeing,  kayak canoe, cycling, 
sports games, speed skating; 
Good   Athletics  (excepting  the  distance  runs, 
bob,  box,  judo,  bar  bells,  swimming, 
fighting,  artistic  skating,  skiing,  modern 
pentathlon, tennis; 
Average   equitation,  gymnastics,  fencing,  bowling, 
target shooting, water jumps etc. 
Table  IV. Table  IV. Table  IV. Table  IV.  Requirements  related  to  the  effort  anaerobe 
capacity        
       
       
Alactacid index Alactacid index Alactacid index Alactacid index       
      
Another  parameter  of  the  assessment of the effort 
anaerobe capacity is the alactacid index (Szögy);       this 
takes  into  account  the  lactat  accumulation  and 
needs it dosing in 4 times: 
1. after  achieving a maximal effort of de 15-20”, a 
blood test is immediately collected; 
2. after 6 minutes of its completion; 
3. immediately  after  achieving  a  maximal  effort  of  
35”;  
4. after 6 minutes of its ccompletion. 
The  alactacid  index  (AI)  is  calculated  upon  the 
formula:   
 
A.I.= (%kg15 sau20”/kg35”/(%lactat 15 or 20s/lactat 45” A.I.= (%kg15 sau20”/kg35”/(%lactat 15 or 20s/lactat 45” A.I.= (%kg15 sau20”/kg35”/(%lactat 15 or 20s/lactat 45” A.I.= (%kg15 sau20”/kg35”/(%lactat 15 or 20s/lactat 45”       
      
The  bigger the  values  of  this  index, the  bigger the 
alactacid reserves. 
 
 
Rosetti muscular effort performance Rosetti muscular effort performance Rosetti muscular effort performance Rosetti muscular effort performance       
      
This  parameter  follows  the  biometrical  potential 
under  anaerobe  metabolic  onditions  for  the  first 
tyoe,  as  well  as  for  the  second  anaerobe  effort, 
mentioned above, by the ecuation: 
 
Performance of the muscular effort = kg/kgc/lactat (mmol) Performance of the muscular effort = kg/kgc/lactat (mmol) Performance of the muscular effort = kg/kgc/lactat (mmol) Performance of the muscular effort = kg/kgc/lactat (mmol)       
      
Interpretation:  values  bigger  than 4 are considered 
very good, 3-4 good, 2-3 average and the ones lower 
than 2 poor.              
       
       
Wingate test Wingate test Wingate test Wingate test       
      
Wingate  test  requires  the  subject  to  pedal  a 
mechanically  braked  bicycle  ergometer  (an  arm 
ergometer can also be used), for 30 seconds, at an 
"all out" pace.  
A  counter  is  used  to  record  revolutions  of  the 
flywheel in 5-second intervals.  
Although  the  actual  Wingate  test  is  performed  in a 
30-second  time  span,  the  individual  is  advised  to 
complete  a  warm-up  (3-5  minutes),  followed  by  a 
recovery cool down (1-2 minutes).  
There  are  two  primary  bicycle  ergometers  used  for 
the  Wingate  test:  the  Fleisch  ergometer  and  the 
modified  Monark  ergometer.  Fleisch  ergometer 
resistance = 0.045 kg per kilogram of body weight, 
Monark  ergometer  resistance  =  0.075  kg  per 
kilogram of body weight.  
For power athletes and sprint athletes, resistance is 
often increased to values in the range of 1.0 kg per Ti Ti Ti Timişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal       
       
 
Volume 1  Volume 1  Volume 1  Volume 1 ♦Issue 1 ♦2008         ♦Issue 1 ♦2008         ♦Issue 1 ♦2008         ♦Issue 1 ♦2008          48 48 48 48
kilogram  of  body  weight  to  1.3  kg  per  kilogram  of 
body weight.  
So  on  the  Monarch  ergometer  a  70kg  athlete  the 
flywheel resistance would equal 5.25kg (70 x 0.075). 
  
Methodology: on commencing the test (usually by a 
verbal signal from the tester), the individual pedals 
"all  out"  with  no  resistance.  Within  3  seconds,  the 
predetermined  fixed  resistance  is  applied  to  the 
flywheel and remains  there  for  the  duration  of the 
30-second  testthe  sportsman  pedals  the 
cyclergometer for 30”; after 3-4” of pedaling is fixed 
to a certain load that will allow the direct measuring 
of  the  force  couple  applied  to  the  pedals  and  the 
pedaling frequency; the resistance is calculated with 
45g/kgc for the Fleisch cyclergometer and 75g/kgc 
for  the  Monark  cyclergometer  (figures  1-3).  The 
author  if  this  method,  recommends,  in  order  to 
appreciate  the  anaerobe  power,  the  use  of  the 
following parameters (6-8): 
 
Test Scores Test Scores Test Scores Test Scores       
Calculated measures from the Wingate test include:  
 
1. 1. 1. 1.       Peak Power (PP) Peak Power (PP) Peak Power (PP) Peak Power (PP)       
Peak  power  (maximum  power)  expressed  by  the 
biggest  mechanical  power  during  a  period  of  5 
seconds  and  is  ideally  measured  in  first  5-second 
interval  of  the  Wingate  test  and  is  expressed  as 
follows:  
 
Force x Total Distance (Time in minutes) Force x Total Distance (Time in minutes) Force x Total Distance (Time in minutes) Force x Total Distance (Time in minutes)       
      
and reflects the macroergic energogenesis capacity; 
Force is the amount of resistance (kg) added to the 
flywheel. Total distance is the number of revolutions 
x the distance per revolution. Time is 5 seconds or 
0.0833  minutes.  The  result  for  peak  power  is 
expressed in watts (W).  
 
2. Relative Peak Power (RPP) 2. Relative Peak Power (RPP) 2. Relative Peak Power (RPP) 2. Relative Peak Power (RPP)       
Relative peak power is determined simply by dividing 
peak power by body mass and is expressed as W/kg. 
  
3. 3. 3. 3.        Anaerobic Fatigue (AF)   Anaerobic Fatigue (AF)   Anaerobic Fatigue (AF)   Anaerobic Fatigue (AF)        
That  represents  the  rate  of  the  power  regress 
reported in the maximum power. Anaerobic fatigue is 
calculated as follows: Highest 5-second peak power 
output  -  Lowest  5-second  peak  power  output/ 
Highest  5-second  peak  power  output.  Then 
multiplying  by  100,  we  will  get  the  percentage 
decline: 
 
AF = (maximum power  AF = (maximum power  AF = (maximum power  AF = (maximum power - - - - minimum power) X 100/maximum power  minimum power) X 100/maximum power  minimum power) X 100/maximum power  minimum power) X 100/maximum power  
 
4. 4. 4. 4.       Anaerobic  Capacity  (AC) Anaerobic  Capacity  (AC) Anaerobic  Capacity  (AC) Anaerobic  Capacity  (AC)  -  the  anaerobe  global 
power represented by the arithmetic mean during the 
30”,which reflects the glycolytic capacity; 
Anaerobic  capacity  is  expressed  as  kilogram-Joules 
(1  kg-m  =  9.804  J)  and  is  calculated  by  adding 
together each 5-second peak power output over the 
30 seconds. 
 
Following the performance of each test, peak lactate 
concentrations were determined. Average and peak 
power  values  were  statistically  greater  in  men and 
on  the  Bosco  test.  Peak  lactate  values  were 
statistically greater in men but did not differ based 
on  test.  Correlations  between  peak  lactate 
concentrations  between  tests  and  lactate  values 
with  peak  or  average  power  were  not  statistically 
significant.  The  results  of  the  study  indicated  that 
the  Bosco  and  Wingate tests,  which both  measure 
anaerobic  characteristics,  appear  to  measure 
different  aspects  of  anaerobic  power  and  capacity. 
The  Bosco  test  also  may  be  inappropriate  for 
athletes who are not well trained in jumping (11). 
 
 
Stair climbing test Stair climbing test Stair climbing test Stair climbing test       
      
The  basic  protocol  in  Margaria  et  all  (1966,  12) 
involves  ascending  a  nine-step  staicase  of  about 
1.575  m  in height as rapidly as possible, taking 3 
steps  at  a  time  (after  a  preliminary  run-up  to  the 
staircase of about 6 m). 
 
Power (w) = Body Mass (kg) X vertical displacement (m) X 9.8/ time (s) Power (w) = Body Mass (kg) X vertical displacement (m) X 9.8/ time (s) Power (w) = Body Mass (kg) X vertical displacement (m) X 9.8/ time (s) Power (w) = Body Mass (kg) X vertical displacement (m) X 9.8/ time (s)       
 
 
10 seconds Quebe 10 seconds Quebe 10 seconds Quebe 10 seconds Quebec test  c test  c test  c test        
      
This  test  measures  the  capacity  to  produce 
mechanical  work  by  maximal  cycling  at 
cycloergometer  for  10  seconds.  The  machanical 
work is monitored each second; this test assess the 
anaerobe power formed nased on macoergic ATP-CP 
system. 
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T T T T
y y y y
p p p p
e e e e       
Physical  Physical  Physical  Physical 
performance performance performance performance 
Lac Lac Lac Lactoacide  toacide  toacide  toacide 
power power power power       
Aerobe  Aerobe  Aerobe  Aerobe 
power power power power       
Reserves Reserves Reserves Reserves       
1 1 1 1        ↑ ↑ ↑ ↑        ↓ ↓ ↓ ↓        ↑ ↑ ↑ ↑        ↑    ↑    ↑    ↑          
big big big big       
reserves reserves reserves reserves       
2 2 2 2        ↓ ↓ ↓ ↓        ↓ ↓ ↓ ↓        ↑ ↑ ↑ ↑        →  →  →  → 
potentials  potentials  potentials  potentials 
reserves reserves reserves reserves       
3 3 3 3        ↑ ↑ ↑ ↑        ↑ ↑ ↑ ↑        ↓ ↓ ↓ ↓        ↓   ↓   ↓   ↓         
 exhausted   exhausted   exhausted   exhausted 
reserves reserves reserves reserves       
4 4 4 4        ↓ ↓ ↓ ↓        ↑ ↑ ↑ ↑        ↓ ↓ ↓ ↓        ↓    ↓    ↓    ↓          
small  small  small  small 
reserves reserves reserves reserves       
Table VI. Table VI. Table VI. Table VI. Assessment of the performance back-ups 
90 second 90 second 90 second 90 seconds Quebec test  s Quebec test  s Quebec test  s Quebec test        
      
This  test  has  the  same  methodology  like  the 
previous one, but the maximal cycling is done for 90 
seconds;  the  energy  is  produced  by  anaerobe 
glycolysis.  
 
 
Harvard test  Harvard test  Harvard test  Harvard test        
 
This is relatively a simple event, with a submaximal 
load. 
 
Methodology:  after  a  light  warm-up,  the  subject 
climbs  and  descends  a ladder of 50, 8 cm height, 
with a rhythm of 30 climbs and descents per minut 
after  finishing  the  event  the  cardiac  frequency  is 
monitorized  in  3  moments:  between  60-90  post-
effort  seconds,  120-15  post-effort  and  180-210 
post-effort, the achieved values are multiplied by 2 
and are obtained the values of the cardiac frequency 
P1,  P2,  P3.    With  these  values,  is  calculated  the 
following index: 
      
Harvard Index =Time (sec.) x 100/ 2x (P1 + P2 + P3) Harvard Index =Time (sec.) x 100/ 2x (P1 + P2 + P3) Harvard Index =Time (sec.) x 100/ 2x (P1 + P2 + P3) Harvard Index =Time (sec.) x 100/ 2x (P1 + P2 + P3) 
Interpretation  of  the  result  of  this  event  shall  be 
carried  out  by  taking  into  account  the  values 
presented in table V. 
       
      
       
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
             Table VII. Table VII. Table VII. Table VII. Effort tests recommended in different disciplines and events 
 
Index value Index value Index value Index value        Grade  Grade  Grade  Grade        
>89  Excellent 
80-89  Good  
65-79  Average  
55-64  Satisfactory  
<55  Unsatisfactory  
 Table V.  Table V.  Table V.  Table V.   Assessment of the Harvard test results 
 
Discipline Discipline Discipline Discipline       
Test Test Test Test       
Training period Training period Training period Training period        Competitional  Competitional  Competitional  Competitional 
pe pe pe period  riod  riod  riod        
100m, 200m, 110mg  VO2 + 20”  20” 
400-3000 m  VO2 + 45”  VO2 + 45” 
5000-10000 m  VO2  VO2 
March  VO2  VO2 
Jumps, throwing   VO2 + 10”(Bosco)  10”(Bosco) 
Decathlon, heptathlon  VO2 + 45”  VO2 + 45” 
Biathlon   VO2 + 45”  VO2 + 45” 
Bob  VO2 + 20”  20” 
Box   VO2 + 20”  VO2 + 20” 
Kayak-canoe  VO2 + 45”  VO2 + 45” 
Canoeing  VO2 + 45”  VO2 + 45” 
Equitation  Clino-orto, Ruffier  Clino-orto, Ruffier 
Cycling  VO2 + 45”  VO2 + 45” 
Culturism   10”  10” 
Gymnastics   VO2 + 45”(Bosco)  VO2 + 45”(Bosco) 
Bar bells    VO2 + 10”  10” 
Sports games  VO2 + 45”  VO2 + 45” 
Door-keepers (games)  VO2 + 20”  20” 
Martial  arts,  fighting, 
judo 
VO2 + 45”  VO2 + 45” 
Motocross, dirt-track  VO2 + 45”  VO2 + 45” 
Speed motorcycle  VO2  VO2 
Swimming   VO2 + 45”  VO2 + 45” 
Water jumps  VO2 + 10”  10” 
Tourism orientation  VO2  VO2 
Artistic skating  VO2 + 45”  VO2 + 45” 
Speed skating  VO2 + 45”  VO2 + 45” 
Modern pentathlon   VO2 + 45”  VO2 + 45” 
Bowling   10”  10” 
Parachutism  Clino-ortho, Ruffier  Clino-ortho, Ruffier 
Sleigh   VO2 + 10”  10” 
Alpine skiing,  cross 
country skiing 
VO2 + 45”  VO2 + 45” 
Fencing   VO2 + 45”  VO2 + 45” 
Lawn tennis  VO2 + 20”  VO2 + 20” 
Table tennis  VO2 + 10”  VO2 + 10” 
Target shooting   Clino-ortho, Ruffier  Clino-ortho, Ruffier 
Yachting  VO2 + 20”  VO2 + 20” 
Motoring  VO2 + 20”  VO2 + 20” 
 
Pursuant  to  the  data  achieved  by  the  tests  of 
assessment  of  the  effort  capacity  we  can  make 
assessment  of  the  performance  reserves  in 
accordance with table VI. 
We shall present here in after (table VII) the main 
requirements related to effort testing depending on 
the sports branch and the performed event. 
 Ti Ti Ti Timişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal       
       
 
Volume 1  Volume 1  Volume 1  Volume 1 ♦Issue 1 ♦2008         ♦Issue 1 ♦2008         ♦Issue 1 ♦2008         ♦Issue 1 ♦2008          50 50 50 50
Conclusions Conclusions Conclusions Conclusions       
  
￿  The  anaerobe  effort  is  a  component  of  many 
known  physical  activities  (prevailing  within  the 
speed  ones)  which  are  materialized  through  a 
complex  and  convergent  action  of  the 
cardiovascular  system  and  of  the  metabolic 
reserves of the effort-involved muscles. 
 
￿  When  consideration  is  given  to which test is the 
most suitable for comparing individuals or goups, 
specificity  of  mode  of  performane  nedds  to  be 
addressed; obviously, in evaluating cyclists one of 
the  cycle  ergometer  test would be the choice; in 
sportsas voleyball and baschetball, then the Bosco 
test would appear to be more appropiate. 
 
￿  When conducting these tests we should consider 
the  athlete  experinece  of  the individual or group 
and the number of trials to which they are to be 
subjected. The athlete generally has been exposed 
to  these  condition  and  is  trained  to  accept  the 
pain  or  disconfort  involved;  for  the  non_athlete, 
pain  or  disconfort  may  not  be  prepared  to 
contribute a maximum effort. 
 
￿  Even  if  there  are  many  tests  that  quantify  the 
anaerobe  power,  there  none  unanimously 
accepted  by  the  specialists;  nevertheless,  the 
most  used  is  the  Wingate  test,  which, even if is 
relatively  simple  to  be  carried  out  provides  the 
indirect  attainment  of  some  precious  data 
regarding the effort anaerobe capacity; objectivity 
and  sensitivity  of  this  test,  as  well  as  the 
reproductibility of the acquired data are the main 
reasons by means of which it is recognized today 
as being one of the best in this field. . . . 
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